The aim of this paper is to analyze and assess direction and intensity of changes in structure of activities in urban settlements in Serbia with more than 20,000 inhabitants, to determine the tendencies of that process, as well as the moment or the period of achieving their equilibrium structure of development activities. In addition, this paper defines the regularities of functional urban areas changes depending on their demographic size, on one hand, and depending on the period of exercising their convergent -uniform structure, on the other hand. Results of the analysis were used for testing the hypotheses put forward in the context of previous research related to the period of most intense industrialization -60s and 70s of the last century. While in this paper, for comparison, that period of time was covered, the focus of the research refers to the period 1981-2011.
Introduction
Population distribution and its activity are a result of the space potential, natural and socio-economic influences, but also a result of polarization in fluences of centers in the network of settlements in the study area. The structure of the active population activities which are presented through activities sectors, as well as their changes, is one of the key indicators for monitoring the development of settlements and centers. Structure of activities of the population is an indicator which is being used for establishing spatial-function relationship which affect the settlements transformation (Tacoli, 1997) . Activity sectors relations were the basis for defining numerous methods that are used in urban-geographical studies in the first half of the twentieth century in developed countries, and in the period after the Second World War in Serbia, given that half of the twentieth century is time of beginning of a well-known deagrarization and industrialization process in the region. The most intense changes of structure of activities at the earliest occurred in urban settlements with larger population and over time this process included both middle-sized and then smaller urban settlements. Serbian urban settlements with more than 20,000 inhabitants, or their function structure, organization and development tendencies represent the most active category of settlements in encouraging further development and transformation of the space. Population and functional changes are interdependent and are caught in the constant cumulative development process, and at a later period morphological changes were monitored as well.
The study of functional changes in urban settlements and their development impact in the area is of great importance in planning the organization of space, directly affects the distribution of the population, construction of industrial facilities and facilities of social standards, the influence on traffic planning and improving the accessibility, etc. (Тошић, 1997) .
Overview of previous research
Many concepts that explain the functional organization of space and settlements, according to the results of the analysis of the structure of activities, occurred primarily by the influence of the industrialization process. Regardless of the fact that these concepts date back to the beginning of the twentieth century, they have been elaborated intensively in the mid-century, when structural changes in cities in the developed part of the world gained larger intensity. The corpus of scientific concepts on the use of functional structures is quite layered with many elements that connect them but also separates them, given that each of them deals with different ways of thinking. Since it is a development as a process, the main sources are, however, from the social and economic science where in the economic effects on structural changes are stronger. They are reflected in the initial growth across the manufacturing industry, as the main initiators of development changes and defining economic theories, based on various stages of development. Economic parentage is dominant, what can be explained by the fact that the economy is creating wealth and through its distribution and use subsequent social changes largely occur, which are all expressed in different ways in the cities, and later in the wider environment. In the context of the assumption that they are structural development changes in the initial phase are associated with economic growth, we shall mention one of the main concepts that is directly related to the economic growth or the technical progress as a key driving force of development as a whole.
Model of economic sectors, which is formulated by British economists Clark and Fisher, is based on the assumption that social-economic development promotes the general, special and technical division of labor and differentiation of activities. Consequently, it comes to structural changes and changes in the number of employees by economic sectors and activities over a certain period of time. The main sectors of activities that follow the model are: primary, secondary and tertiary-quaternary sector. The application of the model determines whether there is a link between income per capita and changes in the structure of employees by sectors of activity. Empirically, it is found that decrease of employment in the primary, and increase of employment in the secondary and tertiary-quaternary sector, and the subsequent transition of employees from secondary to tertiary-quaternary, income per capita is rising.
This model has found its application in the research related to the stages of development of cities and their surrounding settlements in Serbia (Вељковић, Јовановић, Тошић, 1995) . Based on demographic changes and changes in the sectors of activity of the active population (degree of deagrarization) in the city and surrounding settlements, four stages of the city development are defined.
Determination of the function settlement type in a particular area is performed on bases of the structure of the active population per activity (Fehre, 1971) . According to the share of the primary sector activities the following types of settlements can be singled out: extremely non-agricultural, nonagricultural, mixed type settlements and agricultural settlements. A similar typology, with balanced involvement of all three sectors, was performed according to the same methodology at the division to: agricultural, agricultural-industrial, agricultural-service, industrial, industrial-agricultural, industrial-service, service, service-agricultural and service-industrial settlements.
By applying the deviation in the share of the activity of settlements, with respect to the same indicator in a wider area, the degree or index of diversification of certain businesses, or index of redundancy is provided, and hence the deviation of settlements from the area average. Using a minimum employment Ullman and Dacey have classified the cities according to the degree of functional diversification, and specialization (Vresk, 2002) . By calculating the deviations from the "minimum" of employment for all sectors of activity, specialization indices of US cities were obtained. One example of the classification of cities in the second half of the twentieth century, but which is using factor analysis based on a number of variables, is the division of British cities (Moser, Scott, 1961) on: the primarily in industrial cities with five subtypes, cities of commerce, administration and recreational activities with three subtypes and suburbia with six subtypes.
The functional classification of cities in the territory of the former Yugoslavia was done by (Vogelnik, 1961) according to the share of the industry, and functional orientation was graded as follows: specialization, navigation, small character without character. In the area of Croatia, Milan Vresk (Vresk, 1996) , also classified cities according to the 'average' Croatian city. On the territory of Serbia V. Đurić, O. Savić, A. Veljković, D. Tošić et al. have dealt with above mentioned classification and application of methods.
To determine the settlements centrality and the status and importance of the village in the network, quantitative approach was used as well, based on the share of tertiary-quaternary activities which are considered a key factor in providing services to surrounding settlements. Degree of settlements centrality in the region is being determined by the share of active population in service activities in total active population in the settlement, in relation to the same indicators in the region (Schmook, 1968) . Using the service share of development activities as a criterion, therefore, defines the degree of city nodality (Вељковић, et al. 1995, Живановић, 2015) . Although the structure of the activities is still a relevant indicator of development position of the settlement, available indicators related to convergent commuter towns in the immediate environment gain importance in defining nodality (Тошић, 2012) . Active population by activity sectors which carries interest can be used to establish the hierarchy of settlements in the network, not only on the principle of presence of the service sector but the production sector as well. The same parameters can be used as the "mass" in application of social physics methods (Newton's law of gravity, Reilly model; Vresk, 2002) for calculating gravitational impacts of centers.
In recent years, in the area of our country, we emphasize study which analyze the industrialization and structural changes caused by that process, which are the main drivers and carriers of sustainable economic development. It is pointed out that the industry of the Republic of Serbia is devastated, due to the sudden and premature tertiarization and inadequate reforms (Mićić, 2015) . In the regional environment, explicit analysis of the relationship of the structure of activities was also observed. Research in Croatia are related to the change in the structure of activities of the active population in the postindustrial era (Peračković, 2011) , and on the case of a major Slovenian cities employed population of developmental activities that migrate to the place of work has been analyzed (Bole, 2011) .
Paper by Romanian authors deals with tertiarization inside the industrial parks in the capital city, in close connection with deindustrialization and industrial delocalization (Cercleux, Peptenatu, Merciu, 2015) . An example of research in Portugal is also cited, where it was confirmed that the increase and diversification of foreign direct investment coincided with the tertiarization of the economy, being closer to the productive specialization pattern of the country, while continuing to focus mainly on manufacturing (Melo, Ferreira-Lopes, Monteiro, 2015) . Investigation of M. Lobanov (2014) is resulted in the determination of the possible structural changes and prospects of the territorial-production formations in CEE in the post-crisis period. Talking about regional disparities in Turkey, Umut (2016) confirms that the "east-west dualism almost disappears with regard to human capital at the tertiary educational level, which is heavily concentrated in Turkey's major cities (Istanbul, Ankara, Izmir, Kocaeli, and Bursa)".
In non-European countries, the new period indirectly uses activity sector analysis, exploring the metropolises in Canada, where are authors proposed to incorporate certain hypotheses from the knowledge-intensive business services (KIBS) in particular possible spillover effects, synergies between economic sectors and labor market effects, into the spatial analysis (Shearmur, Doloreux, 2008) . Another example is research that applies a task-based approach to measure and interpret changes in the employment structure of the 168 largest cities in the US in the period 1990-2009 (Kok, Weel, 2014) . Paper that shows how to develop a Structure-based analysis addressing how the network of interdependencies among occupational specializations affects the ease with which urban economies can transform themselves is also cited (Muneepeeraku, et al. 2013) . The Japanese author Yoshito Hirata (2016) proposed a mathematical model for temporal changes of proportions for industrial sectors. He proved that the model keeps the proportions for the primary, secondary, and tertiary sectors for the future period. Sridhar (2017) gives the research results about the specializations and its process of Indian cities and towns, as well as about "the specialization identified as a result of local advantages versus industry or national economic growth". The analyses of the Northeast region of Brazil show that "education and worker experience are the most relevant variables to explain the high index of inequality in earnings in both the rural and urban areas" (Santos, Vieira, 2015) .
The process of changing the structure of activities in the urban settlements of Serbia
The paper focus on changes of the structure of activities of urban settlements in Serbia with population larger than 20,000 inhabitants, which are 39, for a period of 1981-2011. with the aim of determining the tendency of structural process in relation to the rules established by previous research in the period 1961-1981., which is defined by A. Veljkovic and his associates in the study 'Cities of Serbia -development centers in the network of settlements " (Вељковић, et al., 1995) . Specifically, as a result of research of structure of activities of 90 Serbian urban settlements (52 from Central Serbia, 28 in Vojvodina and 10 in Kosovo and Metohija) in the period from 1961 to 1981., the authors observed a series of regularities in the development of urban settlements, whose verification will be dealt with in this paper. Those regularities are:
• the evolutionary development of the structure of activities in some urban settlements from lower to higher and more developed forms,
• convergent development of the structure of activities in middle and larger urban settlements and
• dependence of population increases of the urban settlements from the level of development of the urban settlements and the nature of its structure activities.
Our research will include determining the moment (census period) for achieving the equilibrium structure of development activities, as well as verification of the hypotheses put forward as part of this research.
The evolutionary development of the structure of industry in urban settlements in Serbia
These methodological concepts and studies that are based on usage of share of sector activity has been questioned, especially when it comes to the facts that are recognized in the period of transition of Eastern European countries, including Serbia. Specifically, as a result of industrial collapse in less developed areas, the proportion of employees in tertiary activitiesis growing rapidly, as extensive tertiarization, so-called quasi-tertiarization (or para-tertiarization), which includes the existence of "gray economy" and employment in "petty trade", service activities, hospitality management etc. It ostensibly indicates the higher level of development, given that the process of deagrarization is directly "aimed" towards service industries, rather than production. In support of the above goes evidently low quality of service that is far below the one that characterizes objectively highly developed structure of activities, created as a result of the transition to a higher phase of development due to greater representation of modern industries, profitable, technological, i.e. capital-intensive, which do not have the need for a large number of workers. In contrast to the less developed regions of our country, "the decline in traditional industry participation in the creation of gross domestic product and the employment of the population in most developed countries is not caused by the destruction of the industry of these countries, but is conditioned by the development of new activities that provide high levels of newly created values" (Тошић, 2012) . Deindustrialization in the territory of Serbia has just determined the further development of economic structure and change of structure in the activities sector of settlements.
However, in terms depending on the statistical data for territory of Serbia that are available exclusively for the activity or activity sector, monitoring changes in the structure of activities through employment, i.e. active population performing an occupation can be considered purposeful (due to the fact that data on income earned by activities even at the local level are not published since 2006).
In addition to the previous findings, testify the data on the increasing presence of tertiary-quaternary activity sector in the period 1981-2011., while the secondary sector in most urban areas have lost its primacy. In fact, according to data of the 1991 census, out of 39 tested urban settlements there were 21 towns in which the secondary sector was dominant (all settlements also recorded an increase in population), in 2002 that number decreased to only 7, provided that it comes off in the settlements with 20,000 to 50,000 inhabitants, mainly with the increase in population (in only two settlements in which still dominates the secondary sector of the economy reducing the population is present). According to Census data 2011 in all tested settlements tertiary-quaternary sector is dominant (except Lazarevac) and with a higher percentage of the share, relative to the share of the secondary sector, by 30% on average (Table 1, 2 and 3).
On intensity of the domination of tertiary-quaternary sector in the structure of activities in settlements with more than 20,000 inhabitants show data from tables no. 1, 2 and 3. More than 60% of employees in tertiary-quaternary sector in 1991 was recorded only in Belgrade and Novi Sad. Number of urban settlements with such a significant dominance of tertiary-quaternary sector in the structure of activities in 2002 was considerably increased (to 11, of which 3 with a reduced population) and according to the Census 2011, the number was up to 33 (from 39 tested settlements), of which only 12 with increased population. During the period 1981-2011 the share of employees in the secondary sector is decreased in all tested urban settlements, the average of 20 percentage points, while the largest decrease, of over 30 percentage points, was recorded only in Novi Pazar and Mladenovac, a decrease of 20-30 percentage points to 19 urban settlements, a decrease of 10-20 percentage points in the 13 urban settlements, and to less than 10 percentage points in the 5 urban settlements. In cities with a population of 50,000 -100,000 inhabitants is the most intense decrease in the share of employees in the secondary sector (table 4).
In the period from 1981 to 2011. the proportion of employees in tertiary-quaternary sector has increased in the analyzed urban areas, the average of 22.45 percentage points (Table 4) , with an increase of over 30 percentage points recorded in Novi Pazar, Mladenovac, Leskovac, Prokuplje and Pančevo, increase of 20-30 percentage points in 22 urban areas, an increase of 10 to 20 percentage points to 11 urban areas and increase of less than 10 percentage points only in Lazarevac (4.54). In cities with a population of 50,000 to 100,000 is more intense increase in the share of employees in tertiary-quaternary sector in relation to urban areas with smaller population (20,000 to 50,000) by about 5 percentage points. In the group of large cities, intensive growth of the share of employees of the tertiary-quaternary sector for about 10 percentage points was recorded in Kragujevac, compared to other cities (Belgrade, Novi Sad and Niš, with a value of this indicator of around 16%), in which the process is implemented before 1981. In the analyzed period in the major cities the decrease of the share of employees in the secondary sector was nearly identical to its increase in tertiary-quaternary sector. The urban settlements with 50,000 to 100,000 inhabitants the increase of the share of employees in tertiary-quaternary sector exceeds the decrease of the share of the employed in the secondary sector, which shows still slightly present process of transition from agricultural to nonagricultural activities. This process is more intensively emphasized in urban settlements with 20,000 to 50,000 inhabitants, with a difference of almost 4 percentage points.
According to Census data from 2011, the share of employees in the primary activities sector in urban settlements of Serbia is on average 2,29% (in Bečej 25%). In the period from 1981 to 2011. the share of active population working in the primary sector is on average reduced by about 3%.
The study of changes in the structure of activities of population in the last 30 years and comparison with the results of research related to the period 1961-1981 the following regularities have been noted:
• In the majority of urban settlements (27), the share of employees in the secondary sector grew until 1981, and then began to decline; in major cities the peak was reached in 1961 (Belgrade and Novi Sad) and 1971 (Niš and Kragujevac).
• Permanent decrease of the share of employees in the secondary sector, from 1961 to 2011 was recorded in a small number of urban settlements (Paraćin, Leskovac and Bor).
• In all the analyzed urban settlements, the share of employees in tertiary-quaternary sector has reached a maximum in 2011, except 
Convergent evolution in the structure of activity
Convergent evolution in the structure of activities in medium and large urban settlements (noted as the regularity of the research which we follow), which is characterized by a tendency for establishing and maintaining fairly uniform relations of employment in secondary sector, on one side, and tertiaryquaternary sector, on the other side (or by establishing equilibrium structure of activities), is evident in all tested urban areas. Early nineties are the time to establish the equilibrium structure of development activities -manufacturing and service sectors, on average in all urban settlements. However, there were significant differences in the centers individually, since in one centers the secondary sector was dominant, and in other centers -tertiary-quaternary sector was dominant (Тошић, Живановић, 2015) . Divergence from established equilibrium structure of activitiesas a tendency, that had been observed in 1981 only in large cities, is a very clear characteristic today, both of mediumsized and smaller urban settlements, with ever more expressive dominance of tertiary-quaternary sector (of tested 39 urban settlements in 32 settlements divergence from equilibrium structure of activities was registered, according to the data in 2002, in order that this tendency was registered by 2011 in other urban settlements, with the exception of Lazarevac).
A number of settlements, such as Subotica, Pančevo, Novi Pazar, Leskovac, Zaječar, Sremska Mitrovica, Inđija, Bečej and Mladenovac achieved a functional equilibrium in the period from 1981 to 1991. when the process of industrialization of the country is slowing down and begins a qualitative development of the service sector, as a result of the achieved level of development.
However, the process of qualitative strengthening and development of tertiary-quaternary sector was hinderedby the economic collapse that followed. Note: Kruševac, Vranje, Šabac, Zaječar and Obrenovac had the dominance of tertiary-quaternary sector 1961, which they lost in later years, in order to again achieve dominance, not before 2002.
Source: authors
However, in most of the studied urban settlements (14) functional equilibrium is achieved only in the period 1991-2002 (Table 5 , Map 1), which is actually a result of the collapse of the economy in Serbia in the nineties, which is primarily meant shutting down large industrial plants. This is exactly shown on the example of once strong industrial centers, such as Kragujevac, Obrenovac, Smederevo, as well as other urban settlements in which the share of employees in tertiary-quaternary sector surpassed the share of employees in the secondary sector, just when the industry in Serbia collapsed: Zrenjanin, Čačak, Valjevo, Kruševac, Vranje, Užice, Jagodina, Bačka Palanka, Prokuplje, Paraćin, Bela Palanka, etc.
Only in the settlements of Pirot, Kikinda, Bor, Aranđelovac, GornjiMilanovac and Vrbas, despite the closure of large industrial enterprises and the collapse of the manufacturing sector in the last decade of the last century, the secondary sector kept the dominance in order to, in the last census period, "give it up" to tertiary-quaternary sector.
Map 1-Period of achieving equilibrium activity structure in the urban settlements The values of the tertiarization index (tq/s), as the ratio of the employment of tertiary-quaternary and secondary sector, clearly illustrate the intensity of the process of divergence from the equilibrium structure of activities. Namely, after the census of 1991 the average value of the tested indicators in urban settlements with less than 100,000 inhabitants shows that functional equilibrium was achieved, while in large cities the process of moving away from it has already begun. According to latest data, in urban areas with 50,000 to 100,000 inhabitants, the index surpassed the value of 2, which means that employment in the tertiary-quaternary sector twice as large in relation to employment in the secondary sector, while in big cities the average value of this indicator even 3.25 (Table 6) .
Dependence of population increase in the urban settlement of the level of development and the characteristics of its structure activity
The existence of dependence of population increase in the urban settlement from the level of development and the characteristics of its structure of activities was noted in the study that covers the period 1961-1981 on more relations.
In urban settlements with less developed structure of activities, development is manifested in the form of strong and major changes in the structure of activities (strengthening the participation of some of the non-agrarian sector and significantly reducing the importance of the primary sector) and small, or even very small changes in the number of inhabitants. Such dependence in the period 1981-2011 was not identified, above all, since in the analysis not all urban settlements have been taken into account, i.e. those with more than 20,000 inhabitants, and the urban settlements with less than 20,000 inhabitants, according to Census data from 2011, the primary sector in the structure of activities has had minimal participation for a long time, which at the same time still decreases (in urban settlementson the territory of Vojvodinathe share of the active population performing occupation in the primary sector is considerably larger than in urban areas in Central Serbia, which confirms the conclusion that the urban settlements of Vojvodina are more rural than urban settlements in Central Serbia, and rural settlements are more urban, but only when it comes to functional amenities of rural settlements, but not when it comes to their structure of activities.
As far as changes in population, in the first reporting period 1981-1991 the maximum of the index of population growth was 118, the exceptions were only urban settlements: Lazarevac with 167, Gornji Milanovac with 126 and Obrenovac, 123. In the next census period the maximum of the index of population growth was114 and in the last census period, only 110 (except in Novi Pazar 122, Novi Sad 121 and Lazarevac 114). However, number of settlements in which number of inhabitants decreases is growing. In the period from 1981 to 1991 population decline was recorded only in three settlements (all are on the territory of Vojvodina), in the next census period in 15 settlements, and in the period 2002-2011 even in the 24 urban settlements.
Another statement, defined as the result of research based on the data of which the latest was in 1981, and that "don't hold" any more, is that in urban settlements with developed structure of activities for a longer period more or less intense population growth was manifested. Namely, although structure of activities of analyzed urban settlements can be considered developed, with a tendency for further increase of share of employees in tertiaryquaternary sector and a reduction in the secondary and the primary sector, the population of these settlements since 1981 is not growing significantly, even considered to stagnate (average index growth 1981-1991 was 110, 1991-2002 was 102, and from 2002 to 2011 was 100), and in the last census period in a large number of settlements the number of inhabitants was reduced.
Hence, less developed structure of activities that includes significant presence of the primary sector, as the next phase of development in the creation of new nuclei in the field of industry or some of the tertiary-quaternary activities, which results in reducing the share of employees in the primary sector, with a minimal increase in population since the transfer of the labor force is carried from agricultural to non-agricultural activities within the urban settlements. When the share of employees in the primary sector has a low value as in urban settlements that have been analyzed here, further development of the economic structure should mean immigration of new workers from the immediate and wider environment and consequently increase of the number of inhabitants. However, in the urban settlements of Serbia with more than 20,000 inhabitants the number of inhabitants does not increase any more. Even, due to the exhaustion of the rural hinterland and a significant reduction of the intensity of immigration and, along with low or even negative value of the rate of natural population growth, the population in a larger number of urban settlements decreases. In this context, we emphasize the fact that even 35 tested settlements in the period 1991-2002 had negative natural population growth, and two settlements negative migration balance of definitive relocations on the municipal level.
In terms of developed economic structure which is in Serbia accompanied by a reduction in the intensity of the immigration of inhabitants the conditions for the development of commuting system will be created. However, data on the share of commuters in the active population (from which is exempt active agricultural performing occupation and daily emigrants, and daily immigrants are included) indicate the existence of two regularities:
• in urban settlements in Serbia in which and tertiary-quaternary sector is significantly dominant -primarily Belgrade (Невенић, 2009 ), large and medium-sized urban settlements, or which are further away from the equilibrium structure of activity, the share of daily immigrants is decreased in relation to urban settlements that have low value of tq/s index,
• in smaller urban settlementsthe share of daily commuters is twice higher (about 32%) than in medium and large urban areas (about 16%), although the absolute number of daily commuters, with the increase in population of the central urban settlements, increases (information about daily migration refers to the year 2002).
Conclusion
Comparison of research results and to which are followed by the result of analysis conducted for the purpose of this paper suggest the following conclusions:
• regularities that were valid for large urban settlements in the period 1961-1981, at present, and according to the results of the last Census in 2011, are applicable to all urban settlements with more than 20,000 inhabitants,
• a slight increase or even decrease in population,
• the equilibrium structure of manufacturing and service industries was established (mainly in the period 1991-2002, 36% of urban settlements)
• the small share of the primary sector of activity in active population, 2.3 % (in the period 1961-1981 it was slightly less than 10%),
• increasing dominance of tertiary-quaternary sector, which in 2011 has more than three times higher share then the secondary sector in large urban settlements, and nearly two times larger share in medium-sized urban settlements (in the period 1961-1981 the ratio of secondary and tertiary-quaternary sector ranged from 2:1 to 1:1).
According to the criteria from the period 1961-1981 (Вељковић, et al. 1995) , the present tendencies in the development of structures of activity show stagnation or regression, and this kind of population-functional development of the city, according to which cities have exhausted their development potential, since the changes in structure of activity are very weak, and the population has stagnated or even declined. Such estimates stem from the time when changes in the structure of activities sector were intensive and population growth in cities was significant.
Although tertiary-quaternary sector absolutely dominates in the structure of activity of analyzed urban settlements, it is clear that weakening of the secondary sector reduces the overall level of development and the actual importance of the size of the share of employees in tertiary-quaternary sector was brought into question, as an indicator of the development of the economic structure and overall development of observed urban settlements. Stability in sectors relations, regardless of only formal dominance of service activities, today does not mean a step backwards, especially when it comes to developed areas, but requires a more detailed analysis of changes between development activities within the tertiary-quaternary sector. This assesses the presence of certain activities that follow the modern trends, and the presence of technology and skills in accordance with the principles of flexible specialization and the innovation policy.
